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Phe Study of the Phenomena of Luminescence and the
Development of Their Applications in the Soviet Union

luminescence-defectoscopy of metals is to be mentioned. of
particular importance are the studies by the Soviet
physicists on the luminescence-illumination, which has a
great importance in political economicy. Further the Soviet
physicists developed different new sorts of phosphorescent
substances for various technical purposes: Phosphorescent
gubstances with an especially long duration of luminescence,
such for the observation of infrared radiation and for the
dosimetry of detrimental radioactive radiation, such with
constant intensity and phosphorescent substances for X-ray
screens and cathode-ray tubes. There are 1o figures and

248 references, 236 of which are Slavic.
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. 80V/51~6-1-10/%0
i AUTHORS : __LeXahiRs.Yks,2nd Baranova, Ye.G.

TITLE s investigation of the Nature of Concentration Quenching of Lwninescence
of Dyes in Variou Sclvazits and Clzzsifiestion of the Yeriews Sypes of
Quenching (issledovaniye priredy kontsentratsionnogo tusheniy.
lyuminestsentsii krasitelsy v raznykh rastvoritelyakh 1 razdsleniye
razlichnykh vidov tisheniys)

PERIODICAL :0ptika i Soektroskoplya, 1959, Vol 6, Nr 1, pp 55-64 (USSR)

ABSTRACT: This paper was presented at the Vith Conferevce on lLuminescence,

February 19, 1956.  the paper disvusses various methods of transfer
of excitaticn ensrgy betwseu molecules in concentrated solutions of
rhodamine 62h and rhodamine 3B which produce quenching and depolarisaticn
of luminsscence. In &ny sclution at high concentrations there may .
occur thres types of qasaching which cén be superimposed on one another.
These thres types of quenching &re: (1) quenching by transfer of
sxcitation energy from one monomer to another monomer (type I quenching) ;
(2) quenching by transfer of excitation energy to dimers and higher
associates (type 11); (3) quenching dus to non-active absorption by
non-luminaescing associates (tyre 111}). type I quenching depends on thz

card 1/3 absolute concentration of monomers. Typs 11 guenching depends on the
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: S0V/51-6-1-10/30
R Investigation of the Nature of Concentration Quanching of Luminescence of Dyes in
Various Solvents and Separatiox and Tazsitisetics of t20 Yerieus Types of

3 absclute concentration of dimers. Type 1iI quenching depends on the

B ratio of the products of comcentrations and absorption coefficlents of
N moncmers &nd dimers. The thrse types of concentration quenching in
golutions were separated by (a) study of the absorption spectrs,

(b) study of the change of intensity or emission in thin layers measured
as a funstion of concentration and (¢) stvudy or the effect of vempersature
on the emission yleld and the form of the absorption spectra. the
absorption spectra of rhodamine 6Zh and 3B are given in Figs 1-3
(agmeous solutions), Figs 3, 9 and 10 (alcohol selutions) and

Fig 8 (glycerina solutions). Yhe ratioe of the emission intensity to
the concentration in thin layers of solutions are given in Figs 4, 6 and
11, while ths temperature dependences of the luminescence yields are
given in Figs 6, 7. the following conclusions are deduced from the
experimental data reported in the paper. Quenching of luminescence

in rhodamins solutions consists maimly of quenching by transfer of
excitation energy from a monomer to non-luminescing associates and of

R oz
RN RRE ) LR S oo ol ey e I
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SOV/51-6-1-10/33
Investigation of the Nature of Concentration Quenching of Luminescencs of Dyes in
Various Solvents and Separation szd Classification of the Various Types of Quenching

quenching dus to non-active absorption. Transfer of excitation energy
from one monomer to another rarely quenches luminescence, but such a
transfer may be an intermediate stage of migration of energy from
excited monamers to dimers. Transfer of energy from one monamer %o
another causes depolarization of luminescence. The authors thank’
L.V. Krotova for carrying out & ome experiments and’ 0.V, Shalayeve
for measurenent of duration of luminescence of solutions. ‘lhere

are 11 figures, & tables and 13 reference?, 13 of which are Soviet,

3 German and 3 French,

March 24, 1968
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- SOV/51-6-5—14/28
- AUTHORS: Levshin, V.L., Gutan, v.B. and Karzhsavina, E.N.

TITLE: On the Poassibllity of Recombination Processes in Luminescence
"~ _of Tungstates and Uranyl Compounds (0 vozmozanosti
pekombinatsionnykh protsessov svechenlya Vv vol!'framatakh 1
uranilovykh soyedineniyakh)

PERIODICA%: Opgikn 1 Spektroskoplya, 1959, Vol 6, Nr &, PP 372-376,
USSR

ABSTRACT: This paper Was presented at the seventh Conference oOn
Luminescence in July 1958. Phe authors describe their
studies of luminescence of uranyl silicate (U028103) and

calcium tungstate (CaWo,) - The apparatus used was

developed by & group of engineers working at the Physics
Institute imeni P.N. Lebedev at the Ac. ScC. USSRk, who

were directed by A.G. Zavrazhin and gmongst whom was

E.N. Karzhaevina. This apparatus made it possible to study
luminescence of phosaphors excited with electrons or with
1ight between - 185 and -+ 3009C. Both substances were
free from impurities. CaW0, was prepared by Yu.S. Leonov

Cardl 1/3 of FIAN. The phosphors were jrradiated with & 107 A/cmz,
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SOV/51-6-3-14/28
Oon the Possibility of Recombination Processes in Luminescence of
" Tungstates and Uranyl Compounds

14 kV beam of electrons for 30 minutes at - 185°C. When
cathodoluminescence dled away completely the phosphors

were heated at-the rate of 10 deg/min. The resultant
thermal de-excitatlon (thermoluminescence) curves are shown
in Figs.l (U0g8103) s&nd 3 (Cawoy). Electron-irradiated,’

thermally de-excited and subsequently photoexcited at 366
and 312 mpm, calcium tungstate also exhibited thermoluminescence
(Fig.4). ' Photoexcitation of CaW0y, which was not previously

electron-irradiated, and photoexcitation of U0p8103, whether

electron-irradiated or not, did not produce any thermo-
lumine scence. The intensities of thermoluminescence were
of the order of several per cent compared with cathodo-
lJuminescence. Cathodoluminescence of both substances
decayed hyperbolically at - 18590 (Figs.5,6). The
obgerved thermoluminescence and the hyperbollc decay of
cathodoluminescence are aseribed to disturbance of the
orystal lattice by the electron beam with rasultant
formation of centres at which electrons can be locslised.
Card 2/3 Cathodoluminescence 1s due to recombination of all the
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- SOV/51-6-3-14/28
On the Possibility of Recombination Processes in Luminescence of

Tungstates and Uranyl Compounds

m shellow levels, and thermo-

trons freed from deeper levels.

of which 2 are Soviet,

trapped electrons liberated fro
luminescence is dus to the elec
Thore are 6 figures and 4 references,
1 Germen and 1 English.

SUBMITTED: March 27, 1968

Card 3/3
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AUTHORSs  Levshim, VoL and Revene, V.« 50V/51-7-2-14/54
dy of Light-Sum Storage and Temperature Quenching
or Exclted with p-Raye apd light (Sravnitel'noye

a svetovykh summ i tenperatarnogo tusheniya
4 1 svetom)

TITLE: A Comparative Stu
in & ZnS-Ag Phosph
jzucheniye zapasaniy
fosfora 2nS-Ag pri vozbuzhdenii @-lucham

PERIODICAL:Optika 1 spektroskopiys, 1959, Vol T, Nr 2, pp 236-240 (USSR)
,D. Galanin at the VII-th All-Union

ABSTRACT: The paper vas presented by M
uly 1, 1968, in lioscov. The

Gonference ON Luminescence cn J
paper reports & study of thermolwainescence and tenperature quenching

of the phosphor 208 -Ag-HMgCly (107% g/g of Ag end 10-2 g/ of Mgtla)
excited by mesns of light and A-rays. The phosphors viare heated to
800%¢ 3n air before measurements; they were precared by V.I. Shchayenko.
A mercury lemp PRK-4 was used in photo—excitation; the 365 mp line was
separated out by means _of & filter. Beta-particles were from the
following sources: po2 (maximun genergy £ = 1.7 eV, e&n energy

® = 0.7 MeV), 71204 (8 = 0,783 MeV, % = 0.261 MaV) and §35 (8 = 0.167 MeV
and % = 0.055 MeV). The phosphor vas used in the rom of 2 layer

0.25 pn thick. 1t was excited with light or with A-rays at the liquid-
nitrobgen tenparaturs, the .excitation then censed and the phos phor was
kept in darimess for 1 min. Next the phosphor vas heated &t the rote

gurd 1/3
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SOV/51-7-2-14//34

A Comparative Study of Light-Sum Storage and Temperature Quenching in a ZnS-Ag
Phosphor Excited with p-Rays and Light

gard 2/3

of 15 deg/min. The, intensity of luminescence of the phosphor was .
recorded by means of a photomultiplier FEU-19 and a microammeter 4-91.
Two peaks were observed on the thermoluminescence curve of the photo-
excited phosphor (Fig la); +these peaks wers at -150 to -1659C and at
-75 to -80°C. The @-excited phosphor (Fig 16-2) exhibited the same
peaks. It follows, therefore, that for both types of excitation the same
system of local levels was obtained. Filling of these levels depended
on the type of excitations when photo-excited the shallow levels were
filled to a greater extent than deep levels, and on p-excitation the
raverse was true. Filling of the local levels depends strongly on the
intensity and duration of excitation. It vas found that when the photo-
excitation intensity was reduced by & factor of 104 (fram 30 to

0.003 yW/cm2) the rate of filling of the levels was the same on photo-
excitation and on g-excitation from a 5.7 millicurie P32 source (Fig 3).
It follows, therefore, that the peculiarities of p-excibation ars entirely
due to the low intensity of p-rays. Calculations showed that both a
0.003 1i/cm? 1ight beam and ‘s A=beam from a 5.7 millicurie P52 source
deliver energy to the surface layer of the phosphor at the same rate of

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000929710(
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SOV/51-7-2-14/34
A Comparative Study of Light-Sum Storage and Temperature Quenching in a ZnS-Ag Phosphor
EXcited with pRays and Light

s1013 oV on~3sec~l. The authors studied also the temperature quenching
on photo- and g-sxcitation (Fig 4). It was found that at low excitation
intensities the temperaturs quenching begins at lower temperatures than it
does at higher excitation intensities. The temperature quenching curve
recorded on excitation with A-rays from & 30 millicurie P92 source (dashed
curve in Fig 4) is almost identical with the quenching curve obtained on
photo-excitation at the rate of 0.3 ui/cm?. Acknowledgment is made to

- ¥.D. Galanin for his interest. 'here are 4 figures and 3 references, 1 of
which is Soviet and 2 English. '

SUBMIYTED: September 2, 1958

card 3/3
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: Coe S0V/51-7-4-15/32
- . AUTHORS:  Levshin, V.L. and Orlov, B.M.
B e
TITLE: Investigation of the Energy of Thermal Activation of the Optical Flash
' in 2nS-Cu,Pb Phosphors

PERIODICAL: Optika i spektroskopiya, 1959, Vol 7, Nr 4, pp 530-536 (USSR;

ABSTRAGT: The suthors investigated the energy of themmal activation of flashes
from localization levels of variocus depths in the ZnS ~Cu ,Pb phosphor
stimulated with light of various wavelengths. 1t is known that the
Z0S -Cu ,Pb phosphor has three luminescence bands: one blue and two green.
The more important properties of this phosphor were dealt with in
several earlier papers (Refs 2-5). The authors used ZnS -Cu,Pb with Sj
Pb, 10-5 g/g Cu and 4% NaCl. Tha phosphor was excited at -190°C and
heated to +140°C &t the rate of 0.2 deg G/sec. The themal de-excitation
curve in Fig la shows that the phosphor has two systems of capture
levels: one of them corresponds to a: sharp peak at -125°C (shallow
levels) and the other produces a wide pand between +300 and +140°C,
with & maximum between +50 and +80°C (desp levels). Irradiation
with A= 1.3 p at -=190°C (after excitation) eupties the shallow levels,
but the deep levels are practically unaffected. Irradiation with
A= 0.8 p light at -190°C empties both systems of levels., Thermal

card 1/4
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307/51-7-4-15/32

de-excitation of the phosphor oxcited at +20°C and irradiated with

» = 1.3 p light shows that both 8ysteus of localization levels are
anptied, but da-excitation is not complete. If the phosphor subjected

%o 1.3 p irradiation is illuminated with X = 0.8 3 wavelength,a bright
flash is produced suggesting that the phosphor has at least one more
system of deep levels in addition to those mentioned above. To study

the activation energy of shallow levels several series of experiments
were carried out. Fig 3 shows that log 1, where I 1s the flash intensity,
is & linear function of 1/T, where T is the absolute temperature;

curves 1 and 2 reprssent de-excitation with A = 0.8 u and 1.3 3 respectively.
From the slope of the straight lines in Fig 3 and those obtained using
other de-exciting wavelengths betwesn 0.7 and 1.4 p, the value of the
activation energy of shallow levels was found to be 0.039 ¥ 0.002 eV.
Experiments carried out between +200 and +700C showed that the energy

of thermal activstion 1is a function of the wavelength of the de-exciting
light. This indicates that there are several types of deep levels with
different activation energies. For the deepest level,which 1& not
anotied by the infrered light of 1.3 wavelength, the actiwation energy.
vas found to be 0.188 * 0.004 eV. Further oxperiments dealing with
shallow levels showed that at a fixed temperature the flash does not

CIA-RDP86-00513R000929710(
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SREAR ST

{nvestigation of the Energy of Thermal Activation of the O

2nS -Cu ,Pb Phos phors

-

: 5@ /51-T-4-15/32
ptical Flash in

occur instantaneously bud after ~40 sec from beginuing of optical

de-excitation (Fig 4).
phosphores cence 3s observed.

1+ ineans that, insted
This phosphore
jnfrared rays produce transitions of localiz
system of ghallow levels and then the latter
da-excited by thermal motion producing the £lash.

4 of a flaskh, secondary
sconce arises as follows :
od electrons to another
levels are thermally

The authors rocorded

also the following spectra of the 7nS-Cu,Pb phosphor a8t various

temperatures:
(Fig 56) and flash (Fig 58).

blue luminescence with & maximun at 465 mp is strongs
tempsrature and at +700C the 465 my maximum disappears .

juminescence during excitation (Fig 5a), phosphoretcence
Fig 58 shows that at -1960C and -150°C

14 falls with
A second

maximun in Fig 5e lles at 520 mp at -196°C and 1% is dus to copper. On
increase of tempsrature this maximum rises apd is displaced tomards

longer wavelengths.

Increase of temperature produces also & rise of

jntensity at the long-wavelength ond of emission, which may be due to

s RiEms AR, B
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, , L WOV/31-7-3-15/32
investigation of the Bnergy of Therwal ctivetions of 3 Cotica. rlash in
' 765 -Cu ,Pb Phos phors
a nov bepd with a uaxi.aua at 550 @p which reprosents ouissiou oy lead.
Fig 5€ shows thatv phos giorsscance in the long-savalength roglon is
similar in form to fluorvscance of rig 5. I ths short-wvelangth
ragion phosphoresceaco is wuch weager than fluorescence. ig 94
' i o, (curve 1, ~id -180% {ecurve 2.
reprosents the flash spectva st +20% (curve 1, wad -18070¢ 2)
Both these spscura are similar and they reprasent groen a:ztssion1o,,
coppaer and lead uith a waxbion ot 520 mp; there is haxdly cny olus
snission. Trere are t [lgurss, 2 tablas and 6 refsrsncas, 4 of which
are doviet and 2 Inglish.

3UAUTTTSED: Janusry 12, 1959

cnrd 4/4
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S0/ 62-59-9-9/40

‘ .
5(4)
. Levshin, V. L., Mamedov, Kh. I.;, Sergiyenko, 5. R.,

* AUTHORS:
astil'nikova, S. D.

romatic Hydrocarbons of the Diphenyl

TITLE: Fluorescence Spectra of A
geries and Their Oxygen- end Sulfur Containing Analogs

PERIODICAL:  Izvestiye Akademii nauk SSSR. Otdeleniye kh
1959, Nr 9, pp 1571-1578 (USSR)

imicheskikh nauk,

Petroleum fractions of high molecular weight can be analyzed
with fluorescence spectra, but the spectra of the individual

components of the fractions are not well enough known, so that
there is & lack of comparativeinﬁnﬁaﬂgn to interpret the
spectra. It ip the aim of this paper to carry out further in-
vestigations in this field. The authors jnvestigated the spectra
of the hydrocarbons of the homologous series of biphenyls start-
ing with diphenyl jtself. The further compounds extend the
aliphatic chain, introduced between the benzene rings, to
pentane. A type of compounds was also investigated in which one

cna-group of the aliphatic chain is re
_gulfur. The. table shows structure and p

ABSTRACT:

placed by oxygen or
roperties of the nine
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Fluorescence Spectre of Aromatic Hydrocarbons of the Diphenyl Series and Their
Oxygen- and Sulfur Containing Analogs

compounds jnvestigated. The fluorescence specira of the com-
pounds solved in isococtane were recorded at room temperature
and at the temperature of liquid nitrogen. The spectra were
examined with a quartz spectrograph of the ISP-66-type. The
synthesis of the substances investigated is described. The spec-
tra of the individual compounds are represented on figures 1-8.
The influence of the elongation of the aliphatic bridge makes
jtself felt by the strong splitting up of the spectral bands.
The spectrum is markedly more intense at low temperatures and
may be used for analyzing the substances. The iuminiscence
spectrum changes considerably when an oxygen- OT sulfur atom
is introduced. At strongly marked T -electron bonds between the
two benzene rings, the spectrum is shifted toward the longer-
wave range at low temperatures &as compared to gpectra at room
temperature. There are 8 figures, 1 table, and T references,
4 of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. v. Lomonosova
card 2/3 fizicheskiy fakul'tet (Moscow State University imeni M. V.
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: S0v/62-59-9-9/40
Fluorescence Spectra of Aromatic Hydrocarbons.of the Diphenyl Series and Their
Oxygen- and Sulfur Containing Analogs

Lomonosov, Physics Department)
Institut nefti Akademii nauk SSSR (Petroleum Institute of the
Academy of Sciences, USSR)
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S0V/48-23-1-3/36

- 24(7)
AUTHORS! Levs§;n+,1v—L’,_Klyuyev, Yu. Ae
/‘_/‘
TITLE: Formation of Luminescence Polymers in Gbncentrated poridire-

orange Solutions and Investigation.of.Their Optical Properties
(Obrazovaniye lyuminestsentnykh polimerov V kontsentrirovannykh
rastvorakh gkridinovogo oranzhevogo 1 igsledovaniye ikh
opticheskikh svoystv) .

PERIODICAL: Izvestiye Akademii nauk §SSR. Seriye fizicheskaya, 1999,
Vol 23, Nr 1, pp 15-18 (USSR)-

ABSTRACT: In this. paper the flare of concentrated acridine-orange
solutions in golid sugar congealments Wwas studied at +20 and
-1830. Associates are produced in them, end there is & long

flare that corresponds to forbidden transitions. The acridine~
orange concentration was modified within the range

1072 - 10-?'g/g. 1t was excited with the mercury line 43%6-mpm
at a complete gbsorption. Figures ghow: 1) the fluorescence

spectra of the congealments colored by acridine~-orengée at 20°

and various concentrations; 2) the spectra of a phogphoressence

' at 200; 3) the spectra of P phosphorescence at -1830 and thosa

Card 1/2 of aqueous acridine-orange golutions at 209. The first gpectTum
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Formation of Luminescence Polymers in Concentrated pcridine-oTrange Solution
and Investigation of Their Optical Properties .

shows a stepwise fading of the green of monomeric bands and a
.gimulteneous development of the yellow band of the associate.
The second spectrum (a phosphorescence) corresponds almost
completely to the first, however, the suppression of the o band
is accompanied by the development of a 1ong flare of dimers.

The dimers pass to the triplet state. At -183%39, the p process
develops (long period of radiation). With growth of the coloring
concentration, dimers are formed which are capable of
phosphorescence. This is in accordance with the results obtained
by Zanker (Ref 4). According to the data of the investigatien
the following conclusions are drawn: 1) There is mo difference
in the concentration extinction of the various flares in the
congealments. 2) The occurrence of « phogphorescence at 20°

and B phosphorescence at -183° are very similar to each other.
From the investigations carried out with aqueous acridine~
orange solutions it results that more dimers are produced in it
than in the congealments. There are 4 figures, 1 table, and

7 references, 4 of which are Sovieto
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Izd-vo Akad.nauk SSSR,
[Selected works] Isbrannye trudy. Moskva, 2z (MIRA 13:4)

. 274 pe
1960 i (Tharmodynamicn)

i @v,s; HeZ ]

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000929710(



© =i e TR R S AR A R T I CRR

(;[A»—RDPSG-OOS13R000929710

"APPROVED FOR RELEASE: Monday, July 31, 2000

7:4;—_ - ‘, SR R

T

LEV

Axadexiye

Matody opreds
tures Ia Pure dNetals

PHASE 1 BOGK IXFLOITATION SOv/aMy

coples Ein

Reap. A8
Scieaces;

PUXPOSE: This collecticn of articles is intended

4.7, Vinogrsdav, Acadeaicisn, sad D.I.

.24. of Publishing House: M.P. Yolynets;

engineers.

sod Chrimios ‘euvlnnu!rxavvoh <,

seuk 36SR. Komlestys pa ssaliticheskcy xniall

£ Deteraiaing Adaix-

leniys primesey v chistyls %nx-go
) Koscow, 1960. AL p. (Sertes: Its: Truty, 12) 3,500

Ryshchikov, Doctar of Chemical
Tech. .BD.u T.¥. Polyukova.

for nvl»nvf‘n)tnhﬂu-«-. ol

. are santioned. Nefarences, woa sl ua-n.

,.:.‘-._n‘am'.u-n«(-onr.-hawn»-.: IR ] X
tov, R.S., PP. Galonor, XA, Sukhasko -uum%unnnac.

R e onpen WA Tt ogen Coutent 4n Solid Saxples of Nalywdenca

23

ex-husnasys. Detarminatio of

. et Tes, Tin, Mamth wd CRdzim tm

naxhioa, Z:8+, A-As TikSonora,-asd IAs Ihex 2
a = Retalile Coromius sad in Its
Aoy *

. Pavbsor, OoAsSyectral
. a-sh'abug
¢ Shagran, ILey GoAs

@t Deterxining ASxixtusre

aad I.F. VIOTCYS.

| Chromtus Astgéstte

a9

. ﬂK.uun" Ye.N. Dwteraipation of Adalxtures of Aatiacny in Pure Chroaice -
Determination of Adxtztares of Rismuth, Caliuy,
1a Chromic Ortda snd im Chrosdc Axxgarite ny

Spectrochmical Method .

s Riamit, Cacaies, T1a, Tesd, Sad Axtiacay iz u._

"X arovit =3 sad M, PADsCTRaT. Applicatiod ot Acttvated AL
W 10 Determine Small Juantitles of Sodlum, Calctim, and u»»

Palgurstor
1a Metallic Rubidium and Cesimm

Lothium Adxixtares

®

.auv\nud.% s

R .1, Peyadazwy, M- 8
- Dxpresisn, Ade, S2.1; BT urnqmpﬂhwmﬂgrﬁi sak

2 peterstoation o

E.- wd ZN, TrOTTILTR.

Berylliun .
Arspors, B.T8es a0 NOTRATIH, V.4 et T

. Detarioaticd o
'..l-ggn DA,N-

LS

e e LB, A0A AA. Brnglata
Cobalt From large Gianvities of Jickel

Ryecio, T2

.2, Tecfilov.

5.9, Gopgsuanxioa, K.A. So¥

pa., sod I.8. Milow.
-y Sepasstion

Tk, sod HX. Shapiro. Faese

eace
TaloYinias ia Metellie Baryllicn
Sckhenka, 84 A.¥. _Aksenoves

of Aickel Alloys to Detarwiae ==

i . Atstxtares ,
. asalysts of Biga-Parity Bickel 36

Determination of Cxyswa 13 Netallle -

S air Bas{c Compouents asd
355

SRR

o Soal) Quaatities of

o
Analysis of Hickel-Base Alloys 383

o1 Bazwasva, .u.noa»h,ln..g of Seall

Y.L, B T8 ATRPOVE, and Ye ATWASYR:,
ﬁwn:lﬁ. -Ehﬂ. mahnbnr.l- 53 paroplas in Netallic ™oriua 93

.h%, Livrary of Congress

AR

e T Sl S L

CIA-RDP86-00513R000929710(

APPROVED FOR RELEASE: Monday, July 31, 2000



"APPROVED FOR
RO RELEASE:
‘ iy Monday, July 31,2000  CIA-RDP86-0
ol CIA- -00513R0009297
10

ARG PHE R

s/o3o/6o/ooo/oo9/o11/o16
B021/B056

Tevshin, V. L.y DPoctor of Physical and nathematical

AUTHOR:

ation of the Luminescence of Crystal Phosphors

The Investig

. TITLE:-
PERIODICAL? Vestnik sxademii nauk SSSE. 1960, No. 9 PP- 107 - 109
ce was organized,by the Sovet
f the

pEXT: The ¥inth Conference oD Luminescen
po lyuminestsentaii Akademil pauk 5SSk {Council for Luminescence O
Academ of Sciences USSR)» Kiyevskiy universitet (Kiyev Universitys, and
the Akademiye neuk USSR Acadeny of Sciences UkrSSR) from June 20 to
June 25 1960 at Kiyev and dealt with the 1uminescence of erystal
120 reports were heard. Besides research workers from MosCcOV,
rartu, Kiyevs and Irkutsk, it was attended bY delegates from

¢ centers in Tashkent, Baku, Riga, and Gor'kiy- The investi-

jc system are

gation of theklnminescenc ]
developed mainly in Leningrad (Ye. F. Gross, A-

P, Po Feofilov) and that of alkali-ha ide crystals T rariu ‘p.Klement,
Ch. Be Tushohik) . At the 1aboratory A- F. Prikhot'ko of the Academy of

card 1/3 '
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The Investigation of the Luminescence of s/030 60/000/009/011/016
Crystal Phosphors B021/B056

Sciences UkrSSR, the luminescence of impurity centers was investigated
ﬁaurvey by M. T. Bhgak). Scientiets from Moscow and Leningrad

V. Y. Antonov-Romanovskiy, V. L. Levshin, N, A Tolstoy,

v. F. Tunitskaya, M. V. Fok) investigated the kInetics of luminescence,

the energy Transformation in matter, and the energy transmission in
phosphors. Research work in connection with alkali-halide phosphors ///

developed, besides in Partu, also at Irkutsk (I. A. Parfianovich),
Saratov (M. L. Eats), and Baku A. Kh. Khalilov). Little research work
has as yet been carried out of silicates, phosphates, and other kinds of
luminophores at the Gosudarstvennyy institut prikladnoy khimii (State
Institute of Applied Chemistry), Pizicheskiy institut im. P. N. Lebedeva
Institute o —to5 Tmenl D. N. Lebedev). Considerable success in the

field of the synthesis of luminophores was obtainedyby A. A. Bundel' and

M. A. Konstantinova. Reports on cathodic Juminescente were given by

§. M. Hosenko, M. D. Galanin, A. N. Zaydel', and M. U. Belyy.
M. A. Bonch-Bruyevich, A, Do feorgoblani, and V. H. Favorin spoke about

oscopic observations of luminescence were dealt

§§ electroluminescence. Micr
w by V. Ye. oranovskiy. The juminescence of cuprous oxide was dealt
with by collaborators of Kiyey University I- §. Gorban', 8- N. Ryzhova,

card 2/3
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' s/051/60/008/005/011/027
243500 E201/E491
AUTHORS 3 Levshin, V.L. and Tunitskava; V.F.
TITLE: Thermal pe-excitation and Locaiization Levels of

ZnS-Mn Phosghors}\
PERIODICAL: Optika i spektroskopiya, 1960, Vol.8, No.5s pp.663-671

TEXT: A series of ZnS-Mn phosphors was studied in a wide range

of temperatures using exciting light of various wavelengths and
intensities. The first part of this investigation is reported in
the present paper which deals with the structure, population and
thermal de-excitation (emptying) of capture levels in ZnS-Mn
crystals of cubic modification. The effect of increasing manganese
concentration on the spectrum of the levels was studied, as well as
the effect of the excitation wavelengths on the population of the
levels. The phosphors were prepared by heating a charge in a
stream of nitrogen at 850°C for 30 min. Manganese was introduced
in the form of MnCl and its initial concentration in the charge
was from 10°° to 3 x 10-2 g/g. About 40% of Mn was lost during
firing. X-ray diffraction studies showed that all samples had
sphalerite structure. Some of the results are presented in

Card 1/ 4
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; Thermal De-excitation and Localization Levels of zZnS-Mn Phosphors

‘Prepared at various temperatures (Fig.1) and with various amounts

829L9

5/051/50/008/005/011/027
E201/E491

Fig.1 to 7 and Tables 1 to 3. Fig.l and 2 show the
thermoluminescence (thermal de-excitation) curves for phosphors

of manganese (Fig.2). Fig.3 and 4 and Tables 1 and 2 give the
analysis of peaks X, II and III in thermoluminescence curves,
Fig.5 and 6 show the light sums of blue, manganese and total

ZnS with 10-3 g/g Mn (Fig.7b) excited with light of 312 (curves 1),
366 (curves 2) and 436 mp (curves 3), The reduction of thermo-
luminescence light sums when the Phosphors were excited with light
of 436 mp wavelength (compared with excitation using 312 and 366 mp
light) ig illustrated in Table 3. The following conclusions were
drawn from the results; (1) Manganese itself does not produce new
localization levels which would appear in thermoluminescence peaks
above 80°%k, Only a small number of Mn ions remains near places
where electrons are localized by 0Xygen and these Mn ions deepen
the oxygen localization levels producing a new peak at -30°c,

Card 2/4
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Thermal pe~excitation and

Formation of this new peak is accompanied by a reduction of the
oxygen peak at -90°C. (2) The quantum light sums of ZnS-Mn with

up to 6 x 10-3 g/g Mn are
concentration of Mn. In

of electrons from localization levels do mot occur on thermal
de-excitation. (3) Light of 312 and 366 mp wavelengths does not

affect localized electromns and produces similar light sums on M

thermal de-excitation.
light sums are reduced by

stronger in the case of the blue luminescence compared than for

orange luminescencej lum
weakened to a greater ext

: (4) Increase of the amoun
) localization levels. (5
- thermoluminescence peak 8

are recaptured by localiz

thermoluminescence., Acknowledgments are m

preparation and analysis

Card 3/k4
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Localization Levels of ZnS-Mn Phosphors

practically independent of the
such phosphors radiationless transitions

If light of A = 436 mp 1is used, the
factor of 3 and this reduction is

inescence due to shallow levels is

ent than luminescence due to deep levels.
t of Mn reduces the depth of electron

) The profile of the high-temperature
uggests that only infrequently electrons
ation levels during the process of

ade to A.V.lLavrov for

of the phosphors and to 0.M.Agafonova for
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80559

/051 ao/oos/os/ozo/ou
£201/2691

243500

m‘mﬁﬁs $ OLG .ﬂ hyil ] 1‘ nno
Lumines cence)

on of the Thermal Activation Energy of &
CaS-Based Phosp ors ‘Y\

Localization Levels in
PERICDICALS optiks 1 s pektroskopiyss 1960, Vol 8, Nr &, PP 876-877 (USSR)
ABSTRACT S ‘ghe thermsl astiv® o lusinescence flash i8. ghat energy
Led by the thermal ¥ jattice) which is
to transfer electrons from deep localization 1evels to
' nat they produce & ¢£lash when stimu
tigated:
(3= 10-5)3
10-5) ,Co(2.4 X 10-4) s -5) ,Bu 10
-5) Pr(1l.4 * 107%) 3 5) ,cu(2. -4
caS-8m(3 x 1 ~5) .c.(lo"*) , The phosphors were
CaCOz which wis heated Yo 1000°
in the amount of 4%.. The genperature &
¢ 10500C axd 26 min. ZThe
were snvestigated
Theﬂolumlnosconco curves &are

Levshin v

TITLE: . Invu‘blglti
Flash apd the

(suppld

casS-BL(3 =
ces-BL(3 x 10
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“Livestigation of the Theral Activation Energy of & [mxnue.nco] Flash and the
Localization Lovoll in OsS-Based Phosphors

p>876; - they lhom the effect of uotivntorl on formation of localization
levels. To study the luminescence flash the suthors used tho

phosphore Ca8-8:m,0u and Ca8-Sm,Ce whose flashes lad low inertia and

which had negligible secondary phosphorescence. These two phosphors: V(
had five localization levels, the most important of which were those

represented by thermoluminescence peaks at +30°C and 150°C. To find
the thermal activation snergy, AE, of the +150°C level of CaS-Sm,Cu
the phosphor was excited for 10 min at +#80°C; +to find AR of the +309C
levels of CaS-8m,Cu and Ca8-5m,Ce the phosphors were excited at
#7-10°C. Then the flashes were stimulated at various temperatures
with infrared radiation of 0.8-1.2 p wavelengths. The thermal
activation energy of the flash was found fram:

151_0"" = 0.43 % ’ (2)

Iy
where Ip/I, is the relative luminance of the flash at & temperature T.
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LEVSHIN, V.L.

"Polarized luminescence of atoms, molecules, and crystals® by

P,P, Foofilov, Reviewed by V.L.Levshin. Opt.i spektr. 9

no.1:132-133 J1 160. (MIRA 13:7)
(Iuminescence) (Feofilov, P.P.)

+ 3
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s/051/60/009/002/002/008
£201/B691
AUTHORS s Levshin, V.L, and Tunitskaya, V.Fo \
.._—,-_'_—' .
TiTLEs ' #he Lumineicence Processes and their Kinetics in 2pS-Mn Phosphors

During lxcit&tiqn

PRRIODICALs Optiks & spektroskopiys, 1960, Vol. 9, Fo. Z, pp- 223-232

TEXT: In an edrlier paper (Ref 1) the authors dealt with thermal deexcitation
and “the origin of localization 1evels in ZnS-Mn phosphors. The present '
paper extends this work to luminescence of the same pho&phors under excitation.
fhe phosphors were in the form of ~3.7 p thick layers "{with grein diameter /
6f ~1 ) and were excited with 365 and 312 mp lines from & mercury lamp; the
quantum intensities of the lines were egualized with filters. The intensity -
of luminescence was medsured with a photomultiplier FEU-32. The author

studied the effect of temperature on the absorption spectra (Figs. 1, 2) and

on the blue and orange lwninescnce of the phosphors (Figs. 3-6). The

information obtained is used to discuse the processes of transformation of

the excitation energy into blue luminescencs, manganes e luminescence snd heat,

as & function of the ambient tenpersture and the concentration of manganese.

card 1/2
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ARAPOVA, E.Ya,; BARANOVA, Ye.G.; LEVSHIN, V.L.; TIMOFEYEVA, T.V.; TROFIMOV,
A.K-; FmFIIDV. B.P. T T

Iuminescent method of quantitative determination qﬁjﬁd?%énim in
| b lliumo Komo Bnal. ldlim [ ] 12 :3 [ ]
metallic dbery Trudy (WIEA 13:8)

(Beryllium~—Analysis) (Gadolinium earths)
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LEVSHIN, V.L.; ARAFOVA, E.Ya.; BARANOVA, Ye.G.
Kmsmneeroriny

Determining small quantities of gadolipium, samrium and europium in

metallic thorium, Trudy Eom. anal. Xhim, 12:393-408 160,
(MIRA 13:8)

(Thorium-—Analysis ) (Rare earth metalo )
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 BARANOVA, Ye.G.3 LEVSHIN, VL.
nding forces in associated molecules of rhodamine

3B and rhodamine 6G in aqueous golutions and the effact of
concentration and temperature on migration extinction. Opt.i
spektr, 10 n0.3:362-367 Mr ‘'6l. , (MIRA 14:8)
(Chemical bonds) (Molecular association) (Rhodamines)

Fature of the bo




RYZHIKOV, B. D.
gulfide phosphors 88 a

Opt. 1 spektr. 10
(MIRA 14:3)

LEVSBm L ] v-Lo ;

Yield
function

and other optical prbpeities'of zine
cruched cryetgls.
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is the continuation of aarlier studies in

This work 1
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The EngLish language references read as followst
Refosz P‘ F; Brnwn' Jo' ElectronicB, Ve 2| 151*' 1956. L1 B A ll;:iul.
Refc.?f JeSs Prener, D.J. We’il. J.Electrochem.Soc. s Vo 1069 1’091‘19590

SUBMITTED: December 12, 1960

Fig.5. Scheme of localisation levels of electrons and holes in
the ZnS-CdS phosphors. ) .

' ' s position of the lévels of phosphors
with varying CdS contents are read
off the ordinate axis.

Vertical lines correspond to the
studied phosphors; their levels
were used in constructing the
scheme, : ' )
Y-axis: E in eVy
X-axist concentration of CdS

‘ in mol.%.
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The effect of the size of ... s/o4e}%ﬂ/b25/b03/019/047
: : B104/B214

(Zn , Cd)s-Ag 1luminophores (average size about 304 ) which confirm the
ideas of the. present authors. There are 2 figures and 2 references:
1 Soviet-bloc. .- .

LSSOCIATION: Kafedra optiki Fizicheskogo fakul’ teta Moskovskogo gos.
universiteta im. M, V., Lomonosova
(Department of Optics of the Division of Physics, Moscow
State University imeni M. V. Lomonosov)
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3/043/61/025/005/054/047
/3 7,/39:) 3104/B202

Levshin V. L.y VoronoVs fu. Ve Rutan, v. Bey Fridmen, S. Ay

and Shchayenko, v. V.

gtudy of the effect of double activation with silver and
gamarium on the localization levels and the emission of

zinc gulfide phosphors

1zvestiya Akademii nauk SSSRe. seriya fizicheskayes
v. 25, O~ kY 1961, 392—399

1uminescence
first of &
ction petween
the specimens
ra date

nad been a
only with silver o
in which the gamarium concentration was
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gtudy of the offect of double-ce B104/B202

10-33/3. Furthermore, they studied phosphoTs which contained 10'4g/g
gamarium and 1071 o 10”3g/g gilver. Ag g1Ves a band With Aoy = 430 TH.
Sm gives three bands which have 1ine character and which lie in the greem
orange: and red spectral range. The most intense group 1ies at 650 mik.

The type of 1uminescence centers could not be explained by comparing the
line jntensities as functions of the composition. It is possible that only
one type of 1uminescence centers exists which in the respective states of

excitation give different pands. Using the formula

k.7, B T
E= -r-i—-}_—z(ln——z- + 21n7r-1- ) (1)
TR & 2 :

suggested vy I. A- Parfianovich, where PB4 and @2 the different heating
velocities on thermal deexcitation, T1 and T2 the corresponding absolute

temperatures of the peaks of thermal deexcitation gtudied, and E the
energy depth of the peaks the authors obtain the follovwing values for the
depth of the jocalization 1evels of gamarium:
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gtudy of the effect of double.-- B104 B202

4, 00 -144 90 .60 -10 +30 +70 +90
g, oV 0,2¢ 0,351 0ad2 0, 0,61, 0,69 0,13

The energy depth of silver 1evels 18 0.3%% eve 1t may de concluded there-
srom that ne¥ 1evels are formed due to the jnteraction of the activators
and that this interaction reduces‘the 1ight gum of the former levels. The
increase of the number of aotivator'iona whioh jeads to & decreas® of the
1ight sum accumulated Jeads 1O the fact that treps which are produced vy

action. From the results obtained tne authors conclude 2 matual extino-

tion in voth activators which pecomes particularly manifest 31f the T¥C

activator concentrationa strongly giffer. The compleX temperature

, dependence of extinction indicates the existence of aifferent types of

Juminescence centers. In the following,discussicn v. Ta. Yaskolko speeks
about experiments with CaSO4 phosphoT® activated with Mn,Sm,P%,Zn,Bi, and
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1zvestiya Akademil nauk, SSSR-
, noe 4y 1961s 466-469
pgxTs The preéent paperkms peen read at the 9th Conference onlmmineacenoe
(crystal Phosphors), Kiyev, June 20 1960. ors studied on three
the depe® £ ‘ n energy
’ i det rpined BY
. 8 o-E/KT, g 18

different phosphors
extinction on temperature: 7Zn8,
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gtudy of the thermalee. 7 B104/8201

are collected jn Table 4, They 8ho¥ that for 8 given 1evel E does not
depend on Ar* E is the 1arger, the deeper the level. This als8o0 axplains

the inorease of E with an enlargement of ASqp. The infrared 1ight causes

the meximum of thermal de-excitation to shift toward higher temperatures:
gimilar results nad been obtained by the suthors in a previous sgtudy

(Ref. 3t Levshin et al., Optika i epektroakopiya 1, vyP- 4, 530 (1959)),
when they determined the thermal activation energy ©of the scintillahion of
ZnS—Cu,Pb phosphors. In the ensuing discussion, Ch. B- Lushechik quoted
well-known papers by V- v. Antonov—Romanovskiy ang H. A- Tolstoil, where
similar effects had veen considered, and stvated that the phyaical processes
giving rise 1o the de-exoiting effect of the exoiting 1ight are not
clarified 28 yet. He mentioned geveral results yielded by pimilar studies
conducted at Tartu. Thus, €«8e9 it has been found there that the diminu-
tion of F centers 18 caused not only bBY photothermal jonization, put also W
a photothermal 1iberation of holes from the trapping jevels, YY jonization
of the F cenvers oy exciton gollisions, etc. There are 2 figureo; 1 table,
and 3 references: 2 goviet-bloc and 1 non—Soviet-bloo°
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- ' 8/048/61/025/004/010/048
Study of the thermal... ' B104/B201

ASSOCIATION: Kafedra optiki fizicheskogo fakul'teta Moskovskogo gos.
; universiteta im. M. V. Lomonosova (Department of Optics of
the Division of Physics, Moscow State University imeni
M. V. Lomonosov)

Q@ocdop A=0.7p} 085 [0.0n |1.0p |80 |12n Jt3p Egp

ZnS <0,02{<0,02|<0,02{<0,02/<0,02 <0,021<0,02{<0,02

ZnS —Co -
(ASy =15%) | — | 0,002} 0,105| 0,09 — | 0,096 0,101 0,098

i ZaS —Co
i (ASp =50%) | — 0,104| 0,106} 0,407y — | 0,105] 0,110} 0,106

% CaS— Bl 0,21]0,33[0,20}030] — 1 — | — 0,30
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TLE Study of the trappicg 1avels of Ta§ phosphers vy BE Tea
" ) Q%GQIECLFOP‘C emisasion anpd tharmal de.exitatlitt
Y iz1aheskaya. . 29
PERIODICAL: .Izvestiya Akademit nauk SSSR.  Seriya fiziah L
no. 4, 1961, 471-47%
Z i wpe 9th Jenfersnss oo Lum
peen raad 1h TLE
T: The present paper has - T oy
%gi'stal Phgsxhovs) Kiyev. Jung 20-2%, 1900, The 4§ ?b{ ";D‘;
bt ni¢ emissionh 1L parallel to tne tharmil dQ"eXUlutvlu vv; udy
1601§2ed leveis of srystal phosphers. They made use of 2 hzg;n.‘:s .
A 2 ¥ V1Y e ancs 2LGC -
13:iem permitting the drawing «f carves of ,voxw:l dmdexgédgcl o e
temperatur2s betwaen 14 36C an »J0¢ . 8
electronis emigalon at teuwpe e e (
experimenta, the vacau wap keps within the range et H o ;},b" EETY
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multiplier aignal wasg amplifisd ty 2 proad-tand amplifier and conveyed O

a pulse jptegrator. 1t was posyible by this 3ysten Lo study the tocalized
ievels of erystal phosphors Gh the basis of zianc gulfids calciad sulfide,
gtrontium gulfide, and 30me cvher alkall nailids phosphors Pig. ! presents,
as a graphic example, the rpermal da.exoinalion [ and nhe eiaiEres smisston
E of & CaS phosphlioT; activatad ®ith piomuth  Th# cnrvaa onacernsd ware
drawn after excitation with catheda rays ab L1609, AL ous chospbotd lack
the low-temperasure maximum ¢f elsptron 2MISS10H, that 1s found 10 thermal
de~excitation; Thig can be szplaired either py the hole-tye® naturae of
these levela, cT by the fact that at very low temperatures no energy 18
copsumed for the elastron egsape from vhe orystal. A 1%.mini%e annzuling
at 11500C in the air (Fig. 2) nAwsRS a1l mazima to shift by atout 60°C
toward higher temperatures. {v is inferrsd from the cifss® netynvorhocd of
the upper max:imam of L ard that of B tnat in thermeiuminestent e, algotrons
asoape from the same tevals a3 10 exsemission. Tne slight dif

between the two maxima 18 agplinined by the partioular charasta

prcoesses. Phere are 2 figures.
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IR ASSOCIATION:

Legend to Fig. 2: The same

' o F s of a
Legend to E‘%g X i fmiof - curves of the same phos;ilizr ot
a0 s after a 15-minute annealing
. (heating 0.1 deg/sec) | efter s ol
L Eni- & |
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depths during the damping process. It has béen finally possible {o show
the participation of a part of levels of a wide depth range in each

damping stage. There are 2 figures and 3 references: 2 Soviet-bloc and
1 non-8oviet-bloc, =

| ASSOCIATION: Moskovskiy aviatsionnyy institut im. Sergo Ordzhonikidze
(Moscow Aviation Institute imeni Sergo Ordzhonikidze)
Fizicheskiy fakul'tet Moskovskogo gos. universiteta im,

M. V. Lomonosove (Division of Physics of Moscow State
University imeni M. V. Lomonosovy
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24 3400 B117/B209
4
AUTHOR: Levshin, V. L.
veventty - 22
TITLE: Close of conference

7 PERIODICAL:  Izvestiys Akademii nauk SSSR. Seriya fizicheskaya,

v. 25, no. 4, 1961, 562-564

PEXT: The present paper was read at the close of the 9th Conference on
Luminescence (crystal Phoaphors). The conference was attended by

325 delegates from & large number of geientific and industrial organiza-
tions. The lecturer emphasized the fact that in many lectures held on
this conference much more attention than ever vefore was paid to the
nature of the processes concerned. The application of new and more
accomplished methods of investigation has already dbrought good success.
The studies on structureless spectra with broad emission bands as well
as of strongly scattering powders which were an obstacle to an exact
examination of absorption, have been gradually replaced by studies: with
single orystals and sublimed foils. A detailed study of the action of
impurity centers in organic crystals, which is closely related to the
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close of conference B117/B209

f the fine gtructure of these spectra

y in the luminescent processes of organic
Another characteristic

determination and examination 0
permitted detecting a pimilarit
Juminophores and of inorganic crystal phosphors.
distinguishing this conference was the tendency to explain the observed
processes theoretically. However, these theoretical atudies are usually
too abstract, since they deal with jdealized special cases. On the other
hand, the caloulations supplied by the theorists were not enough used by
the experimenters. Nevertheless, there is hope that theoretical and
experimental studies will join in 8 closer cooperation in the near
future. The lecturer pointed out studies made on jpndividual clasees of
crystal phosphors and emphasized the great achievements in the field of
alkali halide phoaphors. Less interest was paid to phosphors of the
zinc sulfide type, although this class of luminophores had been the first
to be studied in the USSR, and, moreover, it is very important in
practice. Even less attention was paid to other luminophores. In the

, stress was laid on the transition from
empirical methods of production to the development of new and theoretically
backed methods of synthesis, in which thermodynamic processes and the
characteristics of the individual crystai structures are taken into account.
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close of conference B117/B209
haracter of research work in the field

The stress which before was O purely

with particular emphasis upon
and upon the study

technical &
the productio
of the fundamental proper
jpvestigation of the natur
the processes‘taking place
the practical use of crystal phosphors was
Some approved fields of app e not been mentioned at all.
D. P. proshenskiy from the Moskovskly elektrolampovyy zavod (Moscow
Electric Bulb Faotory) and V. L. Dolgopolov from the Vsesoyuznyy
stitut (A11-Union Ing i

svetotekhnicheskiy in
radvanced,considerably different opinions regar
tubes in th

taken to improve the luminescent

luminescence for The lecturer sugé
tion of the work of jndustrial and scientific authorities and proposed
to lay more gtre £ luminophores. Finally, he
gaid that the conferen pression of the present
gtate of the work in the field of crys Juminescence. He

ties of luminescence;
e of this phenomenon and to the kinetics of

during luminescence. The lack of lectures on
called a deplorable shortcoming.
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AUTHOR: Levshin, V. L.
TITLE: Development of S. L. yavilov's ideas in the field of
luminescence

PERIODICAL: Uspekhi fizicheskikh nauk, v. 75, no- 2, 1961, 241-250

pEXT: Thig ig 8 review of the further development of the theory of photo-
luminescence after the death of S, I. vavilov and of the special fields of
his regearch work. 5. I. Vavilov gtudied the nature of the photo-
luminescence of solutions in the following three ways: 1) determination ol
theenergy gonversion coefficient in lumincscence processes and of the
cguses changing the conversion efficiency of excitation energys 2) sludy
of the kinetics of thege processes by investiguting the durablility gnd laws
of afterglowv damping; 3) gtudy of the characterT of luminescence of

molecules (which are compared with elementary radiation emitters) and of
following goviet authors wers

the kinetics of luminescence: papers of the
jedicated to these three fields: 1}y p. P LazareV (Vavilov's teacher),
8. 1. StepanoV %ith his € v, V. Antonov-ﬁomanﬂvckiy.!A.A. lentsev,

o-workers
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B125/B102

1 4. N. Sevchenko{
orrectness of

. Development of S5+ I Vavilov's...

and M. V. Fokj B. Ya. Sveshnikov and Vavilov's pupi
i ne last few years have confirmed the €

goviat papers during t

the association theory of concentration quenching; 2) L. A Tumerman,
v. V. ghimanovakiy, M. D. Galanin, Vavilov's pupil A- M. Bonch-Bruyevich,

N. A Tolstoy, B. I. Stepanov, p. P. Feofilov, A. N. Sevchenko, and

¢c. P. Gurinovich. S- 1. Vavilov was particularly jpterested in the nature
of elementary emitters; 3) s. T. Vavilov, A. N. Sevchenko, and . D. Galanin,
g, I, Vavilov's theory, which 1is baged on extensive experimental material,
explains the change of the luminescence yield as well as the change of the
duration of luminescence and its depolarization. An inductive coupling
petween excited and non-excited molecules 18 also preaupposed in this
theory. M. D. Galanin developed & detailed theory, D- V. ZhevandTroVv found
that the degree of polarization becomes jndependent of the direction of the
electric vector of the exciting lignht due to energy transfer in a regular
crystal 1attice. The damping of luminescence is moTE complex, A- 5. Davydov,
A. F. Prokhot'ko and his collaborators at the Ukrainskaya AN (UkrainskayaAS)
as well as Ya. N. Frenkel', Ye. F. Cross, V. M. Arganovich, A. S, Selivanenke
a4 al. have published theoretical pavers in this field. Though a systemat:e
investigation of crystal phosphors of certain gormigoninators AN tho Soviern D///
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Union was started 12 years later than the investigation of molecular
luminescence, it is now the most important field of luminescence regearch.
In addition %o photoluminescence, cathode luminescence and electro-
luminescence are also investigated in many Soviet laboratories. Papers on
this subject were published by V. V. Antonov-Romanovskiy,A.M.Bonch-anevkm,
M. V. Fok, A. N. Georgobiani, V. Ye. Ogranovskiy, y. N. Favorin,

Zz. L. Morgenshtern, and I. M. Rozman. In his regearch work S. 1. Vavilov
always tried %o golve technical and economic problems. of particular
jnterest are his gstudies of luminescence analysis, which were continued by
A. V. Karyakin, V. K. Matveyev, Ye. M. Brumberg, and M. N. Meysel'.
Practical investigations were carried out by M. A. Konstantinova at the
Fizicheskiy institut AN SSSR (Physics Institute AS Ussr), end at GOI.

5. I. Vavilov also headed the departments for luminescence tubes of FIAN,
¢0I, and VEI. This review does not comprise all the re

gearch work on
Juminescence done in the USSR. The great contribution made by the school
of Academician A. N. Terenin and his pupil B.

S. Neporent is pointed out.
New large centers were established at Partu (headed by F. D. Klement) where
crystal phosphors are studied, at the Ukrainskaya Akademiya n#&

uk (Ukrainian
Academy of Sciences), Kiyev, at Kiyev University (headed by A. F. Pikhot'ko V/
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and Vavilov's pupil A. L. Shishlovskiy), and at the Belorusskaya AN
(Belorusskaya AS) (headed by B. M. Stepanov and Vavilov's pupil

A. N. Sevchenko). E. V. Shpol'skiy, Ye. F. Gross as well as research
centers at Syktyvkar, Osh (Kirgiziya), Chita, and many cities in Siberiaend
[Soviet} Central Asia are also concerned with luminescence research. There are
4 figures.
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5/051/62/012/002/012/020

e . g202/E192
AUTHORS : * pevshin, V.L., and Pipinis, P.A.
PITLES “pevelopment of the exoelectronic emission method for

the inveatigation of trapping levels in crystallo-
phosphors and its.application to the study of the
trapping levéls of cas and Srd phosphors

-~ PERIODICAL: optika 1 spektroskopiya, v.1l2, no«2s 1962, 259~-264

TEXT: The authors employed simultaneously the method of
exoelectronic emission and thermal emission of phosphorescence to
- study the'levels of jocalisation of crystallo-phosphors in high
vacuum. This arrangement made it possible to differentiate
between the trapping tevels of electrons and holes. The apparatus
is shown in Fig.l. The samples ware pbaked for one hour at 250 °C, k//
at 5 X 102 mm Hg, and cooled to the required temperature. s
fExcitation'was by 6 keV, 0.1 mA/cm2 electrons from the gum or
by UV. The emission curves of both types were taken
simultaneously. over & temperature range from -156 to +250 ©C.
Both phosphoxrs were prepared from pure carbonates adding fluxes
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- AUTHORS : Levshin, V.L., and Ryzhikov, B.D»
TITLE: -Phe causes of the fall in luminescence intensity

during mechanical comminution of zinc sulphide
phosphors. IT.

TEXT : . This work is the continuation of a previous work of
the present authors (Ref.l:0pt. i spekir. v.10, 1961, 505).

It studies ZnS phosphors activated with one of the following:

Cu; Smj Pb; Mn. in order to obtain consistent and

homogeneous types of lattice deformation the phospihors were
comminuted and divided into fractions by means of sedimentation,
and this whole operation was repeated a number of times, a
procedure which allowed comparison of the luminescence of the
grains of the same average size but derived by single or repeated
sedimentation. The experimentation included measurement of
brightness of the layers made of various fractions excited by

the 436, 405, 366 and 312 mp lines of Hg. The average linear
size of the grains ranged from 2 to 25 . In addition the
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LEVSHIN, V.L.; MAMEDOV, KhoI.

Fluorescence and absorption spectra of stilbene in octane at

low temperatures. Opt.i spektir. 12 1no.5:593=598 My ('%A 1515)

(Stilbene—Spectra) (Octane) (Fluorescence)
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2B50U £039/E120
AUTHORS H LGVBh il’l ’ v. L|_| and Krotova 'y L. V.
TITLE: Associated nature of the concentration quenching of

the luminescence of Na-fluoresceine in aqueous and
glycerine solutions .

_PERIODICAL! optika i spektroskopiya, v.13, no.6, 1962, 80Yy-818

TEXT s The spectra; quenching and, other characteristics of

aqueous and glycerine solutions of Na-fluoresceine are

investigated. Concentration quenching is shown to be connected

with the formation of non-luminescent associations in the /’
solution. Thermal dissociation is so small that a noticeable -
degree of association arises only at large concentrations. ,
This explains the slow change of absorption spectra with
increasing concentration. The small value of non-active
absorption has a comparatively weak effect on the development of
.concentration quenching. Most of the quenching occurs as a
result of the migration of excitation energy in non-luminescent
associations. The nature of the solvent and the concentration

card 1/2
N s

: ; ! : ! / i i
S / Y /c.z /013 / 1}::6/,;0'} /&17 s S Jarifor /o/z / 06»"'.,,/{}r‘f;!,!',537




"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000929710

R0 ST YO

Associated nature of the ... | ' gégg%g2(/)013/006/008/027‘

of monémer molecules has no significant effect on the development
of concentration quenching. /

‘There are 7 figures and 5 tables,

SUBMITTED: October 21, 1961
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B125/B104
AUTHOR: Levshin, V. L.
TITLE: Mjgration of energy in.solutions and the association theory

of luminescence quenching

PERIODICAL! Akademiya nauk S5SR. Tzvestiya. Seriye fizicheskayas Vv 26,
no. 1y 1962, 43 - 54

TEXT: The present article is & gurvey on research work in the field of corr
centration qqenching of iuminescence in solutions carried out at the Physics
Institute of ‘the AS USSR by Ye. ¢. Baranova, 1. V. Krotova, and

¥y, L. Levshin (1zv. AN 59SR, Sere fizes 20, 3979 224 (1956)3 221 10%2
(1958); Optike i spektroskopiyas 6, 59 (1959)3 19, %62 (1961)3 Je chim.
physe, 55 869 (1958); Sbe. Termodinamika i stroyeniye rastvorov, 279, I1zd. b//
AN SSSR, 1959) as well as at Mosco¥ University by L. V. Levshin and
collaborators (sb. Doklady Mezhvuzkovskoy nauchnoy konferentsii po
spektroskopii i spektral‘nomu analizu (Reports of the scientific conference

of schools of higher education on spectroscOpy and spectral analysis) 110,
Tomsk, 19603 optika i spektroskopiyes 10, 627, 159 (1961)35 1L 278 (1961)3

Card 1/2




: Monday, Jul
onday, July 31,2000  CIA-RDPSE-00513R0009297
: 10

GEEHRTIETR

s/048 62/026/004/002/014' :
B104/B102 :

. tevshin, V. L.

ation and tranafer 0 gy in crystal

AUTHOR:
£ exocitation ener

Accumul

TITLE:
phosphora

figicheskaya, Ve 26,

PERIODICAL: pkademiya nauk SSSR. 1zvestiya. 5eriya
no. 4, 1962, 450 - 459

g with investigations carried out at the

PEXT: This review article deal
jnstitutions mentioned undeTr ?Association" in the years 1947 - 62.
Sub jects: (1) formation and £illing of electron and hole trapsi (2) trans~
localization of electronsj and (3) energy transfer in _ .
and jnteraction of activators. In a discussion, : ‘
experimenta which ghowed that electrons appeared % ,///'
;on band immediately after the absorption of an jnfrared .
quantum on trap levels. Some of these electrons recombine with emission,
while the major part is trapped on shallov levels, and produces secondaryE -
fluorescence. , M. Nosenko of Taahkentskiy gosudarstvennyy universitet ' ’
jme Vo I Lenina (Taehkent State University jmeni V. I. Lenin) reported
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Accumulation an

The firet mentioned phosphoT poss
emisaion, the gecond has both intense
a third exhib its /

CaSOA—Sm pbosphora.
oelectron
emission, 2
ks of exo-

ntense €X
d inten
e but no.exoelectron emissione. The pee
electron eniss da thermolumineacence d 11 coincide. There 8Tre
10 figures. i _
N. Lebedeva Akademii nauk §SSR
£ the Academy of ;

g6 exoelectron

titut im. P.

ASSOCIATIOH: Fizicheskiy ins

(Physics Institute imenl e N. Lebedev O

gciences US R). Fizicheskiy fakul'tet Moskovskogo 80%¢ -
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‘doncludiﬂg address by V.L.levshin. (MIRA 1534)

26 no.Lt539-540 Ap 162 (Luminescence)
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LEVSHIN, V.L.
Problems concerning luminescence in the light of the resclutions
passed by the 22d Congress of the CPSU, Izv, AN SSSR. Ser. fiz.
26 no.4:541-544 Ap '62, (MIRA 15:4)
(Luminescence)
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"The use of rare-earth meﬁy%f as activators of fluorescent lamps."

report preserﬁ:ed at the Conf. on New Trends in the Study and Applications of Rare
. Earth Metals, Moscow, 18-20 Mar 63
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q, 37 , B102/B186

AUTHORS:  Levshim, V. ke and Pipinis, P. A.

TITLE: Heat-induced electiron emission of crystal phosphors based on

zinc sulfide

EERIODICALx Fizika tverdogo tela, V. 5, N0. 2, 1963, 691 - 693

TEXTs The effect that crystal phospﬁors pre-axcited by UV 1light or eleo- - e
tron irradiation emit electronswhen uniformly heated is not yet completely.'.j( B
explained. Thercfore the authors jnvestigated the dependence of the elec- .
tron emission of 7ZnS crystals on their degree of jmpurity and on the gas

medium surrounding them. The experiments should show if the electron

emission was caused by trapping centers_(A. Bohfin, Czechosl. J. Phys. 6, _ L
628, 19561 G. Gourgh, W. Hanle, Acta Phys. Austr. 10, 339, 1957) or by ad-
sorbed gas (W. Behmenburg, 7s. Phys. 164, 222, 19613 H. Hieaslmalr, H. Sl
Miiller, Zs.- Phys. 152, 642, 1958). The measurements were made with pure ad Y
Cu- and Pb-doped Zn8 excited by glow discharge (in Ar, He or air, 20 c) o?',';‘_v
cathode rays (3 kev in vacuo). - An argon-ethanol GM counter or an electron’
multiplier gerved for electron recording. Results: 7nS with and without
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Heat-induced electron ~.. B102/B186 :

activator shows glectron emission peaks at 110, 148 and 21000. 7nS actl-~
vated with Pb or Cu shows additional peaks at -18, +16, 65 and go°C. The
peak at +16°C is observed only with Pb activation and with cathode-ray ex-
citation it is the main peak. The peak intensity is very sensitive to the
kind of excitation. According to the results, at least a few peaks depend
on dislocation levels formed by activator - impurities. Adsorption seems
to have no effect. There are 2 figures and 1 table. : :

ASSOCIATION: .Moskovskiy gosudarstvennyy universitet im. M. v, Lomonosovavl
- (Moscow State University imeni M. V. Lomonosov) :

. ,SUBMITTEDs = June 25, 1962
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. ,CCE3SICR NR3 | AP3001772 A s/ows/e;/ooo/oos/ooz.s/oosz.
LUTicRs Levshin, V. L.3 Orlevs B. M. o ,
CeiTLEs Sthdy of opticul floshes and optical quenching in erystalline phc;sphores ‘

SOURCE: Moscow. Universitet. Vestnik. Seriya 3. Fizika, astronomiya, NOe 3, 1963,
LAE-5L '

" 2GPIC TaGS: optical flash, optical quenching, crystaliine phosphore, phosphoresc-
ence, secondary phosphorescence, thermal activation energy, zine sulfide phosphore,
- gtimulated emission, jnduced emission

ABSTRACT: & theoretical and experimental study of the development and decay of
opticul flashes in phosphorcscanb crystals has been conducted. & proviously excited
~ (by the 365-mu mercury 1ine) and quenched ZnS-Cu‘Pb phosphoro was jrrudiated by

- ghort pulses of infrared, and Lhe resulting emission was dotocted by 2 photomulti- -
- plier and registered by an oscillograph. The brightness of tho resulting flash
increased rapidly bvo a poximun and then underwent a slov quenching process induced
by secondary phosphorescence. Zns, Zns+Cu, ZnS*Cu*Ni, and ZnS°Cu°Co phosphores

- yielded analogous results. The thermal activation energios of the flash and the
quenching were studied with the samples excited by the 365-muline and heated at @

- Cord 1/2
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" ACCESSICH NR: AP3001772

Results show that stimulated emission in ZnS phosphores is

. determined almost fully by secondary phosphorescence. Previous data concerning

the CaS°Bi phosphore are interpreted as showing the phenomernon of development of

secondary phosprorascence after cegsation of the snfrared stimulus.. The develop-

nent times of the flashed were 1077 == 10~3sec., depending on the temperature of
1 flash was shown to be

the experiment. Thermal activation energy of the optica
1.5--2 times greater shan the optical quenching energy. Orig. art. has: 5 figures
“and 1 tuble. 7 ‘ . T = T
L ASSOCIATION: Kafedra optiki (optics ,Department)

DiiE ACQ: OoJulé3  ENCLs 00

NO REF SOV 006 o ‘ " OTHER: 001 -

rate of 20C/min.
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' ACCESSION NR: AT4001250

' | AUTHORS: Levs“iﬂg;!;ﬂk;gﬂﬁrapova. E. Ya.; Blazhevich, A. I.; Voro;f
; NOV, Yu. V.jvoronova, I. G.; Gutan, V. B.? Lavrov, A. V.: pPopov, |
! yu. M. Fridman, §. A.; Chikhacheva, v. A.; Shchavenko, V. V. :

escence of zinc sulfide and other

! PITLE: Study of cathode lumin §
3 cathode phosphors _ N
: : ; A
! ‘.‘v.

|

{

|

|

]

!

H

.. SOURCE: AN 888R. Fizicheskiy institut; Trudy*, V. 23, 1963, 64~ |-

;135

‘»‘»".»%'TOPIC TAGS: luminescence, cathode luminescence. phosphor,. zinc :
gulfide phosphor, phosphorescence, photoluminescence, zinc sulfide, '

1 excitation energy, phosphor excitation. S

'\ ABSTRACTs This is a review article devoted to a theoretical and ex= |

: perimental.analyain of excitation energy losses in cathode lumines— ~

.. cence, the approximate maximum cathode I:].uminesdence yield, exchange :'f "

-
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7 an electron beam and a layer of luminor through . %
which it passes, and also the evolution of individual glow process= A
es as functions of the excitation density and the temperature. Par-
i1 ticular attention is paid to an investigation of the persistence e
... properties of ZnS phosphors and their connection with the location i

" and filling of the electron and hole localization levels. A detailed
resulting from thermalization * i

ég,analysis is made of the energy losses
of the electrons and holds, and it is shown that in cathode 1umine8f;

{.,'" cence these unavoidable losses are very large and decrease the glow -

efficiency by approximately 2.5 times. Allowing for other losses,
the over-all glow efficiency in cathode luminescence cannot exceed
£ an electron beam through

0.27--0.30. The study of the passage o
uminors has established the volt= i

" sublimated layers of zinc-sulfide 1
tration depth and the energy

ii age dependence of the electron pene _
1osses at different depths of electron penetrations. The dependence::
of the Spectral,compoaition. brightness, and energy glow yield of.
various zinc-sulfide and phosphate luminors on the current density, . -

of energy between

e G e
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" ACCESSION NR: AT4001250
A glow efficiency of 7

voltage, and temperature were investigated.
The attenuation

[

A i
'0.256 was calculated for one type ZnS-Ag luminor. ’%i

 of glow of different types of cathode luminors to 0.1, 0.01, and .
. 0.001 of the initial brightness was investigated and the presence S
_of two superimposed de-excitation processes of different durations L
. is established. The causes of the reduction in the duration of :
.  afterglow with increasing excitation density are,considered. The b
‘ arrangement and development of localization level of the investi~ .|

. i gated luminors was studied by the thermal de-excitation method and i
' a connection was established between the attenuation and liberation !
' of the levels at definite depths. “The authors are grateful to i
. senior designer A. G. ovchinnikov, radio technicians V. P. Ly*sov

. * and Yu. A. platukhin, senior laboratory assistants 2. M. Bruk,
' 5. B. Kondrashkin, N. V. Mitrofanova, L. N. Petrakov, and A. D. -
+ Sy*chkov and jaboratory assistant V. P. prokhorova who helped with
 the present work." - Orig. art. has: 66 figures, 28 formulas, and

4 tables.: -
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AUTHORS: Ko § Voronov, Yu. V.; Gutan, V, B.; Fridman, Se Ae3 ' H

| Shohayenko - Ver Ve D / >
S TITLEi Radiation compositioﬁ'of Juminescence centeré in;ZnS-Sm,phosphors 4

. . ,y
' | SOURCE:s Optika i spektroskopiyaj sbornik stateys ve 1 Ig\wninastsantsiya.
Moscow, Izd-vo AN SSSR, 1963, 230-233 ! . '

Ce T 7 ) 7 .
“-“{TOPIC TAGS: radiation, phosphor, activator, ‘ion, spectra

| ABSTRACTs The spectra of sm3* in ZnS-Sm~phosphor without melt and with L% MgCl,
' melt were analyzed to study the interMition between activator ions and the o
lattice and obtain inf rmation 5bout radiation composition. The Sm concentration .
. iwas varied between 10~ —8nd 10~¢_gm/gm, and in addition a variable concentration. ‘-
" jof silver was added (207° to 1073 gm/gm). Three types of luminescence centers: |
" 1were obtained, lying in the red, orange, and yellow-green parts of the spectra, = I *
" iThese were enhanced by changing the phosphor composition. A temperature test o g
- {from 20-120C indicated that several radiation bands were formed as a result of D
"Zlect{onic and vibrational frequency combinations. Orig, art, hass- 7 figures and |~
ily tables, : | i
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o pITLE: Pluorescence and phosphorescence spectra of alpha- and betes o
metmrlnaphthalen:{sﬁgn normal isoparaffinic solvents at T7°K [Reports: Eleventh
Tonference on Luminéscence held in Minsk 10-15 Sept. 19%2] :

'SOURCE: Iuvestiye AN SSR. Seriye fizicheskays, v.27 1o, 5, 1963, 606-608
TOPIC TAGS. .‘:flfiudre'écence; phosphorscence,.metlvlnaphthalenes o

ABSTRACT: The present work, & comtinuation of & series of investigations of the
fluorescence and phosphorescence spectra of individual aromatic and other :
hydrocarbons and narrow petroleum fractions in frozen isoparaffinic solutions,
was concerned with alpha- and beta-methylnsphthalenes, The coumpounds were
obtained from the Institute of Petrochemical Synthesis of the SSR Academy of
Sciences, The solvents were n-hexane and 2,2,li-iscoctane, The megsurement
procedure and the fluorescence spectrum of the beta compound have been described
in Vestnik Mosk. un-ta, No. 2, 30, 1960. In the present report the alpha-
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methylnap ene flucrescence spectrum 13 described and compared to the
peta-compound spectrum and both phosphorescence spectra are characterized and

~ analyzed. It was found that the fluorescence and phosphorescence 8p
methylnaphthelenes in the _game solvent differ, Thus a solvent suitable for
bringing out fluorescence line spectra, may be unsultable for development of

- phosphorescence fine structure, Comparison of the alpha and beta spectra shows
that shift of the substituent in the naphthalene chain from the alpha to the
beta position radically alters the line structure of the fluorescence spectrum

but has little effect on the phosphorescence. Isoparaffins are suitable solvents
for bringing out fluorescence lines, which are often useful and significant for
analysis of petroleums and hydrocarbon mixtures. "The authors express their

- gratitude to e S. Pokrovskaye for making available the pure compounds for
{nvestigation.”" Orig. ert. has: 1 eauation, 2 Tigures, and 1 table.
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TITLE: Rare earth elements as luminophor activators

»
£7R0S:  Ysesoyuznoye SOvA hchaniye po splavam redkikh metallov, 1963, Yoprosy®
T T menenige redrozaves i =TT T ne crecrv and Lse 9F
rare-eaiih metals); materialys sOvesnLnan . Tl T S 2

TJPIC TAGS: vrare aarth element, chosphor, luminescence activator, luminescence
center

ABSTRACT: Rare earth metals are currently being used as activators of phosphors
with different bases. The ions of rare earth metals are also being introduced into
crystals and glass.to create luminescence centers. The rare earth metals double

She Aumber of activators ensuring -omieslenlE ‘i thme visioie, infrared and ultra=-
ot areas 0f Uhe spenliua. WREE At i e
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tion. The combined action of two activators varies the 'evel, leading to new
jevels lacking in a phosphor with only one activator. |t is also possible to vary

wo duration of luminzscence. A very imporrant process :notre crystal tattice is
cyma e 0o datieallLo orer Gyt Tn R R aamng The
Loruf Of crystal luminescence. (Tra tiamowleohoen oy @ el

aims, obtaining luminescence of different colors from the same phosphor depending
on activation conditions. The rare eartn metals, finally, may be used to activate
single crystals of fluorite and calcium tungstate, as well as glass, in order to
uotain the working substance for quantum light generatore producing narrow mono=
chromatic beams. These generators are based on tne use of forced radiation for
1igh-energy level observation. The concentration of activators introduced is 0.0'-
$.001% of the weight of tre main substance. The required quantity of rare earth

-otals is therefore very low, bhut as the reguirement grows the demand will increase.
Co some cases, 1=2% of the aclivators ‘s requirec¢. In such cases, the demans Tor
sme rare earth elements will increase rapidiy. The elements shouid be puritiec to

ar eimixture content of no more than 0.01=0.00i%. Orig. art. nas: 5 ‘igures and
2 tables.
ASSOCIATION: none
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SOURCE: Optilka i spektroskopiya, v. 17, no.6, 1964, 908-915

TOPIC TAGS: luminor, luminescence yield, luminescence center, emission spectrum,
absorption spectrum, laminated luminor

ABSTRACT: The absorption and eraission spectra and the relative luminescence yield of
73t phi, dowdered and suhliraated phosphors was investigated as part of an exhaustive’
+ aphors  SINCe 2renMINary investigaions
- .. showm that the apectral properties of the phospaors depend soirewhat on the method
Lrevarateon, the spectral properties were compured {or samples ;)repdr%d 0y two meth-
ods: 1. Simultaneous roasting of a mixture of both components at 30u--350 foilowed by
~ured conling 2. Slow evaporation of alcohol solutions of the components with continuous

7 rhe growth of the simplest laminated pro
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